INTRODUCTION {#sec1-1}
============

Man\'s need for artificial replacement of missing body parts undoubtedly dates back to as far as humanity itself. Trauma leading to finger amputation causes functional disability, disfigurement, and psychological issues. Studies have reported that 86.9% of the upper limbs and 52.9% of the lower limbs are amputated due to traumatic injuries.\[[@ref1]\] Rehabilitation of such defects is challenging to the maxillofacial prosthodontist. Saving traumatically severed fingers by plastic surgery, autoplasty or microsurgical reimplantations would be an obvious choice for patients as well as surgeons.\[[@ref2][@ref3]\] However, such surgical reconstructions are often limited by insufficient residual soft and hard tissues and vascular compromise.\[[@ref3]\] Nevertheless, maxillofacial prostheses present an attractive and practical alternative to restore at least the form and to some extent the function of the amputated fingers.\[[@ref4]\]

However, the success rate of these prostheses depends precisely on planning and designing the prosthesis meticulously. To ensure proper fit of prosthesis, the most important prerequisite is the presence of a well-healed stump with adequate length.\[[@ref5]\] In case the anatomy of the stump provides inadequate retention, alternate methods such as adhesive pastes, adhesive tapes, elastic bands, and rings have been suggested in the literature to enhance retention. In the present article, we describe a novel method to achieve a secure prosthetic fit in patients where the residual finger stump is completely absent.

CASE REPORT {#sec1-2}
===========

A 47-year-old male patient reported to the department of prosthodontics, with the chief complaint of missing little finger of the right hand. On taking proper history, the patient who is a farmer by occupation revealed that he had lost his finger 7 years back in an accident while working in the field. Inspection of the defect area revealed a missing little finger of the right hand with absolutely no residual stump present, and no signs of discoloration, pulsating veins, and edema were seen \[[Figure 1](#F1){ref-type="fig"}\]. On palpation, the defect was compressible in nature, and no bony undercuts or subcutaneous nodules were present.

![The dorsal and ventral aspects of the right hand with the defect](JIPS-19-276-g001){#F1}

Presence or absence of a residual stump predominantly dictates the mode of retention suitable for restoring a defect. In cases like this, where there is a complete absence of a residual stump anatomy, the use of conventional modes of retention such as glove and strap types becomes questionable. Therefore, reconstruction of the defect area was considered by fabrication of a silicone prosthesis that could be retained with a customized ring-stump assembly which acted as a stump to offer better retention.

The procedure was started with making diagnostic impressions of both hands using irreversible hydrocolloid material (Hydrogum, Zhermack, Italy), following which, impressions were poured with Type 3 gypsum product (Kalabhai Kalstone) and positive replicas in the form of working models were obtained \[[Figure 2a](#F2){ref-type="fig"}\]. The models were evaluated to study the anatomy of the defect area.

![(a) The working model. (b) The wax pattern fabrication on the model. (c) The wax pattern try-in on the right hand](JIPS-19-276-g002){#F2}

To fabricate the wax pattern, an impression of a suitable donor finger, resembling closely the dimensions and contours of the patient\'s missing finger, was made using polyvinyl siloxane (PVS) putty impression material (3M ESPE, soft putty, Bengaluru - 560 100, Karnataka, India). The impression was poured with modeling wax (Elite Dental Products, Nanded - 431 605, Maharashtra, India), and the wax pattern thus obtained was adapted on a stone model obtained from the patient \[[Figure 2b](#F2){ref-type="fig"}\]. Sculpting and modification of the wax pattern was done to resemble the little finger of the patient\'s left hand. This was then tried to evaluate the esthetics, fit, and orientation on both the dorsal and ventral aspects of the patient\'s hand \[[Figure 2c](#F2){ref-type="fig"}\].

Next, another wax pattern for the fabrication of a customized ring was made on the ring finger of the right hand \[[Figure 3a](#F3){ref-type="fig"}\]. Simultaneously, a wax pattern resembling a hollow cylinder with holes and sprue extension emerging at right angles to the hollow wax cylinder was fabricated, which acted as a stump \[[Figure 3b](#F3){ref-type="fig"}\]. Holes helped to allow for retention of silicone to the casted stump, and the sprue extension acted as a connector between the customized stump and the customized ring. These wax patterns were then casted, finished, and polished.

![(a) The wax pattern of the customized ring. (b) The wax pattern fabrication of the hollow cylindrical stump](JIPS-19-276-g003){#F3}

The customized ring and stump were then placed on the patients' hand \[[Figure 4c](#F4){ref-type="fig"}\], and once proper orientation was obtained, the same was indexed into PVS putty impression material \[[Figure 4a](#F4){ref-type="fig"}\]. This was done to ensure proper stability between the customized ring and customized stump during the soldering procedure. The assembly was soldered together \[[Figure 4b](#F4){ref-type="fig"}\], and the final customized ring-stump assembly obtained was tried on the patient\'s ring finger of the right hand once again to confirm the orientation \[[Figure 4c](#F4){ref-type="fig"}\].

![(a) The ring-stump assembly embedded in putty. (b) The customized ring-stump assembly after soldering. (c) The try-in of the ring-stump assembly](JIPS-19-276-g004){#F4}

The stump portion of the customized ring-stump assembly was inserted into the wax pattern. This entire system was tried back on the patient\'s hand to check the final orientation \[[Figure 5a](#F5){ref-type="fig"}\]. After the final verification, the finer details of the tissue surface of the defect area were recorded using light-body impression material (Affinis perfect impressions, Coltene) \[[Figure 5b](#F5){ref-type="fig"}\]. This was done to ensure intimate contact between the skin of the defect area and the underlying tissue surface of the final prosthesis.

![(a) The try-in of the ring-stump-wax pattern assembly. (b) The relining of the under surface of wax pattern with polyvinyl siloxane light-body material](JIPS-19-276-g005){#F5}

The customized ring-stump-wax pattern assembly was flasked using two-pour technique. In the first pour, the wax pattern was embedded in the dental stone until the junction of the dorsal and the ventral surface of the wax pattern. To obtain finer details and increase the strength, the area surrounding the wax pattern was invested using Die Stone. The ring was embedded in putty material to ensure that there is no flow of dental stone into it, thereby creating an undercut. Later, a second pour was made using dental stone. Dewaxing was done, and the mold was inspected for any irregularities \[[Figure 6](#F6){ref-type="fig"}\].

![The dewaxed mold obtained with two-pour technique](JIPS-19-276-g006){#F6}

Medical grade Cosmesil RTV maxillofacial silicone (Cosmesil series material, Principality Medical Ltd, South Wales, UK) was used for the fabrication of prosthesis. The silicone is available in Part A and Part B (Part A: Part B to be mixed in the ratio of 10:1). Intrinsic skin color (Technovent Intrinsic Master Colour Series, Lot No. B13B, Principality Medical Ltd, South Wales, UK) matching was done chairside in the presence of the patient separately for dorsal and ventral aspects of the finger \[[Figure 7](#F7){ref-type="fig"}\]. After satisfactory shade matching was obtained, Part B was mixed. The silicone mixture was packed into the mold \[[Figure 8](#F8){ref-type="fig"}\] and the mold was left overnight for bench curing at room temperature following the manufacturer\'s recommendations.

![Shade matching for both dorsal and ventral aspects](JIPS-19-276-g007){#F7}

![Packing of silicone material into stump holes to ensure retention](JIPS-19-276-g008){#F8}

After final curing, customized ring-stump assembly retained silicone prosthesis was retrieved, trimmed, and cleaned and tried on the patients' hand \[[Figure 9](#F9){ref-type="fig"}\]. Matt finish ensures natural and life-like feel; hence, excessive polishing was avoided. Extrinsic pigments (Technovent Extrinsic Colour Series, Lot No. B14A, Principality Medical Ltd, South Wales, UK) were then added to the prosthesis for the final color matching. This was done in the presence of the patient and adequate natural light conditions. Medical grade adhesive (Technovent Probond Adhesive \[G609\] Principality Medical Ltd, South Wales, UK) was applied on the base of the prosthesis to ensure added retention. The prosthesis was inserted and checked for the color matching, orientation of the prosthesis, and its camouflage with the surrounding tissue.

![Try-in of the retrieved final prosthesis before finishing](JIPS-19-276-g009){#F9}

Instructions regarding the maintenance and care of the prosthesis were given to the patient. The patient was very pleased and satisfied with the overall appearance and fit of the prosthesis \[[Figure 10](#F10){ref-type="fig"}\]. The patient was made to practice and demonstrate various prehensile activities such as holding a tumbler, writing, and shaking hands; the prosthesis seemed to be functionally stable and acceptable \[[Figure 11](#F11){ref-type="fig"}\]. These functions were assessed on the basis of the Southampton Hand Assessment Procedure that allows contextual results of hand function to be obtained readily in a clinical environment.\[[@ref6]\]

![The final insertion of the prosthesis after extrinsic staining](JIPS-19-276-g010){#F10}

![The functional assessment of the prosthesis](JIPS-19-276-g011){#F11}

DISCUSSION {#sec1-3}
==========

The custom-fabricated metal ring attachment assembly proved to be beneficial in terms of being light weight, ensuring adequate fit, offering resistance to corrosion, and adequate mechanical interlocking of the silicone to the customized stump. Various case reports by Saxena *et al.*,\[[@ref7]\] Ahmad *et al.*,\[[@ref8]\] Mehta *et al.*,\[[@ref9]\] and Nazir *et al.*\[[@ref10]\] have been reported where they have shown techniques of fabricating customized prosthesis using retentive aids and used for added retention of finger prosthesis.

The stump of the amputated finger should be more than 1.5 cm in length measured from the metacarpophalangeal crease to fit the standard digital prosthesis.\[[@ref11]\] Since our patient had absolutely no residual stump, a standard prosthesis could not be fabricated. Other alternatives would have been (1) bone grafting with a flap, which would result in a bulky stump, (2) bone distraction, which is very difficult to achieve in short stumps and is usually unsuitable for standard digital prosthesis,\[[@ref10]\] and (3) implant placement in the remaining metacarpal bone.\[[@ref3]\]

The use of osseointegrated dental implants to retain a finger prosthesis has been documented extensively in the literature.\[[@ref3]\] The retention provided by implants is much superior than the retention obtained by medical grade adhesives and other retentive modes.\[[@ref12]\] Although implant could have been a viable option, it was not used as a retention modality in the present case due to the reduced amount of bone available in the metacarpal of the little finger in the defect site. Apart from this, the patient was apprehensive regarding the surgical intervention and the cost aspects of implant.

In the present case report, the appearance and the retention of the prosthesis were improved using a customized ring-stump assembly. Since the residual stump was absent, there was practically no range of movement seen. The sprue which connected the ring and the prosthesis ensured the flexion and extension movements of the finger prosthesis. However, there were restricted abduction and adduction movements of the prosthesis. To avoid the axial deviation and accidental dislodgment of the prosthesis during digital manipulation in grip functions, relining of the inner surface of the prosthesis was done and a medical grade adhesive was used for the added retention. A well-fabricated esthetic and functional prosthesis can help in providing the patients with psychological support.\[[@ref13]\] The prosthesis is easily cleansable with water and soap; and is made of material that is pleasant to wear and have good fixation and prevents pressure sores. It ensures ease in application and removal of the prosthesis. Also there is enhanced counter-support for existing fingers and improved gripping function.\[[@ref7]\]
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CONCLUSION {#sec1-4}
==========

Repairing and restoring something which are given by nature and lost, unfortunately, help to buoy up the spirit and mind of the affected. Fabricating a maxillofacial prosthesis in situations encountering compromised anatomy has always been a challenge for a maxillofacial prosthodontist. Advantages of this customized attachment are as follows: cost-effective, easily customizable, improves functional ability, and provides a psychological advantage for patients who have lost a finger but do not have a residual stump.
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